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Experimental Study on Development of ELISA Method for the Detection
of Sulfamethazine Residues
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ABSTRACT — A screening method has been developed for detecting sulfamethazine(SMZ)
contamination of meat or feeds by using horseradish peroxidase (HRP) labeled protein A (Prot A-
HRP)and an indirect competitive enzyme-linked immunosorbent assay(ELISA). The assay is
based on competitive binding of guinea pig anti-SMZ with SMZ in sample and SMZ-gelatin
conjugate(SMZ.GEL) followed by the uptake of prot A-HRP onto polystyrene microwell plate
coated with SMZ.GEL. Percent binding (B/Box 100) was calculated from the absorbance in the
absence (BO) and presence (B) of SMZ. By the sandard curve prepared by plotting log(SMZ) vs
percent binding of each known reference solution, the detection limit was 1.0 ppb or less. Cross

reaction with sulfadimethoxine,

sulfaguaniding,

sulfamerazine, sulfamthoxypyridazine,

sulfanilamide, sulfisomidine and sulfisoxazole were not observed. But sulfamerazine cross-
reacted in the test. The EC-50 value (concentration causing 50% inhibition of color development
compared with blank) of sulfamerazine was 2.0 ppm. Further quality control will make the
ELISA system ideal for the detection of SMZ in meat or feeds.
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Nz % U

SMZ2} BSAQ| E8H (SMZ.BSA) &M
Dixon-Holland$} Katz’¢] whie] wsith. &%, SMZ
(Sigma, USA) 350 mg3} BSA(sigma, USA) 600 mgS 75
mie] A3} (0.1 M phosphate buffer, pH 7.2, 2 volume:
dioxane, 1 volume)ol] £33} 25%9<] glutaraldehyde 0.35
miE 7}t AN A7 B ket o] & 0.1
M phosphate buffer(pH 7.0)0. 2 oig 23] &4 & nbeika]
62zt ATt dojzl HEA| H(SMZBSAY: A7 %
(pore size 0.22 pm)dte] FFH A gl A3 AT

SMZS} Gelatin®] & &H|(SMZ.GEL) &
SMZ:350 mg3} Gelatin(Difco, USA) 600 mgg SMZ -
BSA AlZA ¢ $Y3 oz Fulgiglch

Protein A9} Hpp2| EEHA| &4

Wilsons} Nakanes] Wlol Z3d Az 3
HRP(RZ=30]4}, Sigma USA) 6 mg2 2355 1 mle] =
o] & 0.1 M NalO, 0.3 miZ 7}3te] AlLolA] 2087 ES
o] it} o]F 0.001 M acetate buffer(pH 4.4Y5 A3}
4°Co| A 208 7F BAA17] S, 0.2 M sodium carbonbate-
bicarbonate buffer(pH 9.5)2 20 Wl #7}8lx, 0.01 M so-
dium acetate buffer(pH 9.5) 1 miol] ¢! protein A 5 mg3}
Z2] Ho] AN 242t ¥-&AIZiTh. o] 3 0.4% sodium
borohydride® 0.1 ml ¥ 4°CoA 2413 AXAL *
phosphate buffered saline(PBS)0 2 F413} 5t}
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4= Fig. 1049} 2He] 1.0 ppb ]3}e] W& FE7AE
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Guinea pig anti-SMZ.BSA = Table 2] A8} o] sul-
famerazine 2|9l Th2 P A FaF axwee
HolA gkkrt. Sulfamerazine®] EC-503t2 2.0 ppmol$i
t}. T3 SMZ 217 9] EC-50gk2 20 ppblt}.(Table 3)

Table 1. Anti-SMZ titer changes of guinea pig sera as im-
munization progressed

days after first inoculation

Guinea pig no

d1s d3s ds2
1 0.212" 0.363 D?
2 0.225 0.553 0.720
3 0.222 0.245 0.814
4 0.244 0.894 1.165
5 0.190 D -

1) Optical density at 405 & 492 nm
2) Animals died
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Fig. 1. Percent binding of Prot A-ELISA on reference SMZ.

Table 3. Cross reactivity of sulfamethazine and other
chemicals to guinea pig-SMZ

Compounds EC-50"(ppm)

sulfamethazine 0.020
sulfamerazine 2.0
sulfadimethoxine -2
sulfaguanidine -
sulfamethoxypyridazine -
sulfanilamide -

sulfapyridine -

1) Concentration causing 50% inhibition in color develop-
ment of sample wells compared with blank.

2) EC-50 greater than 10 ppm or no reactivity up to 10 ppm

Table 2. Optimum dilution of SMZ.GEL and guinea pig anti-SMZ

Coating SMZ.

Anti-SMZ dil.

GEL dil. X 200 % 400

X 1,600 X 3,200 X 6,400

X 2,500 3.50/3.50"(100)” 3.50/2.50 (100)  3.50/3.50 (100) 2.65/2.85 ( 92.4) 1.55/1.59 (103.8) 0.74/0.74 (100)
X 5,000 3.50/3.50 (100)  3.50/3.50 (100)  3.20/3.52 ( 91.0) 1.95/2.21 ( 88.1) 0.95/1.09 ( 87.2) 0.49/0.56 ( 88.3)

x 10,000
x 20,000

3.07/3.50 (87.8) 3.37/3.38 (99.7) 2.12/2.73 ( 77.4) 1.45/1.76 ( 82.3) 0.83/0.98 ( 84.5) 0.48/0.55 ( 87.2)
1.83/1.99 (92.1) 1.60/1.78 ( 89.8) 1.10/1.49 ( 73.4) 0.91/1.18 ( 76.8) 0.55/0.69 ( 79.9) 0.34/0.43 ( 79.9)

1) optical density at 405 and 492 nm

o OD of 2.0 ppb
) t binding: (B/BO)%= 02 °f20ppb 100
) percent binding: (B/BO)%= -0 ppb
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AEZ Ao ne Laigel BAE BARE A%
37 ek o= Aztech

FAHHE-S 29 sulfamerazineS SMZ2| pyrimidinyl7}e]

Al 6¥2] methyl7)7} S Adejoln], M3 walE-& Kol
2 4e M}AF sulfisomidinee SMZ9} FAhY py-
rimidinyle] N¢J-$] 212 Abo|g R o2 v]Foirol, o] A
oA Abgg 71U 8 SMZeo] &1A77](epitope)= py-
rimidinyl719] 4, 631] methyl7]2] &R} 21 Afolel gl
No| 9A7} S8 245 0|71 Y& A2 Aztdrt

SMZE Z=7#3}7] $13} competetion ELISA] HPH L& o]
Ao e s} o] FASCMZGENS 1&gl F3A
712 PP (anti-SMZ)} A B(SMZYE Aoz W-gA|
71E Wi, FA(anti-SMZ)YS F3HA7)5 Al5(SMZ) 3
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o] 8715 itk M 745 ry, HYF2EUL 47
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Z2 Sulfamethazine(SMAYS 2&87) $151e] HRP7} A 3HE protein A (Prot A-HRPYE ©]-8-%F A2 ELISA
o] ol 74 g A 8slgr). Microplate F2%9& glutaraldehydeS A1-8-3to] gelatin?t 3 SMZ(SMZ.
GEL)z} Agslon, SMZol| thet 81832 gliutaraldehyde 2 A}-8-3to] bovine serum alblumin(BSA) H§HA1Z]
SMZ(SMZ.BSA)E 7|Ugol| Erhfo] % E3led Alth. Prot A-HRPE sodium periodate & o) &3}l H3A ATt
SMZZ 7 Z&3l7] 98 742 ELISAE SMZ.GELS &&A17] microplate] wellsl ZHAS 913+ SMZ9] 2} TAE
84198 7|9 anti-SMZ7} 34 E91% phosphate buffered saline(PBS)$} 410124 100 w4 7hate wEg-AIZT
o] % M3 &3 Prot AHRPS 7}3ted wkg-AjZ T} whg-2 2-2-azino-di-(3-ethylbenzthiazoline sulfonic acidABTSYE
Ab2ste] HAA|Z] F 4 405 nmel| A 23 8ttt ELISAS] SMZ9] 7 &8H& 1.0 ppb o} 3e]Act. 4| 2% 7]
U¥ anti-SMZ9} thE A gl ele] wate-S FAGE A3, sulfapyridine, sulfisoxazole, sulfadimethoxine, sul-
famethoxypyridazine, sulfanilamide, sulfamerazine, sulfaguanidine, sulfisomidine $¥h= TARH-& Kol FUR
sulfamerazine$He A2 HSich (B/B0=6.0 ppm). o] WP F7lo] TR wlrt YA 4§ 2 A8
S9] ZF3He SMZ &S 913 ELISA kit2 ] A83he 7P ¥ Aoz Qzen.
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